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ABSTRACT 


O 


e 


£)ur  current  jproces^  optimization,  appears  to  be 

deari®g  c*>mpflet  N»  work  dofie  ditfltig  tli*s  report  period  is 

lead?»£  fa  the  optimization  of  tw<*  methods  of  treatment  and  treat- 
^ient  #>f  samples  i&t  Itsatfse  simulated  ln»use  testings  Descrip¬ 
tions  |Tie  t^eatmeiits  samples  listed  fcelow  are  included  in 

the  Report* 

1)  Vpater  lubr?cate<J  shaft  fceaftjigs  for  U*S*  Navy  Engineering 
Experimen t  St at  ion. 

?*)  Retractab?e  mas|  se#i?s  (ctievfoal  for  Portsmouth  Naval 

o  o 

Shipy ard« 

o 

St  Bll8  a#d  B142  experimental  compounds  from  Puget  S.ound 
Naval  Shipyard.  ® 

4)  Four  Inch  I*D*  Buna  N  butterfly  Valve  iJners* 


*> 


"This  document  maj^not  be  reprod«$£ed  of  published  in  any  form, 
i i*  apfrfo^^l  -Ships.. 

Since  this  \f(^4<progress  rep  ofi^the  itftet'ma  ion  hereinis  tentative 
and  subject  to  changes,  corrections  and  modi vicat ions .** 
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SAMPLE  TREATMENT 

During  this  period,  samples  were  treated  for  three  separate 
sources  within  the  Navy  and  one  industrial  source  with  direct 
naval  application.  T'ese  samples  have  been  returned  to  their 
sources  and  we  are  awaiting  the  return  of  test  data. 

Two  sets  of  samples  were  received  from  the  Puget  Sound  Naval 
Shipyard.  One  set  consisted  of  four  "O”  rings;  the  other,  tensile 
slabs  and  compress  ion-set  buttons  of  new  compound  formulations* 

The  '*0M  rings  were  identical  in  si2e  to  the  ,,0"  rings  des- 

c 

cribed  in  ptevious  reports*  No  infuimn  tfon  on  these  rings  was 
received  except  that  they  conformed  to  the  specffications  listed 
in  Mil  P5516.  The  treatment  given  these  samples  is  described  in 

o 

Experiment  264.  Ail  were  treated  on  the  steel  mandril  constructed 

for  a  previous  set  of  samples.  All  were  slippery  on  the  outer 

half  and  virtually  unchanged  on  the  inner  half.  These  samples 
o 

were  returned  via  Code  634C.  0 

Q 

C  O 

The  second  set  of  samples  consisted  of  tensile  slabs  and  com¬ 
pression-set  buttons  fabricated  from  two  special  compounds  developed 
at  the  Puget  Sound  Naval  Shipyard.  These  compounds  were  identified 
by  the  numbers  B138  and  B142.  Our  objective  was  tc  find  a  satis¬ 
factory  treatment  for  each  of  the  compounds;  treat  and  return  any 
available  tensile  slabs  and  all  the  compression-set  buttons*  Init¬ 
ial  treatments  were  done  on  tensile  slabs;  frictional  and  physical 
tests  were  run  (see  Exp.  236).  Good  coefficients  of  friction  were 
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obtained  by  the  various  treatments,  and  it  should  be  noted  that 

although  several  samples  ran  extremely  hot,  they  did  not  seize. 

The  fr?e$?onal  surfaces  also  became  extremely  hard  due  to  post  cure 
o 

ef%®t$  $(&  s ig%?f*icagit  fau&s  tensile  properties  was  evidenced 

compaf*|s*m  the  f^ptain  samples,  ^tie  reta?ns,  however, 

exhi?>?4e*J  rfttdTt  flowed  ffiysfcaj  properties  than  were  tfrigiqftjly  re¬ 
s'  • 

e  £f>c*led.  ftlget  JJc»|in(4  |Iaval  Shfp^ard  was  notified  by  a  lette#  ref>ort 
•t  fffidings^  BeC«ufts$  t^e  ®£tfcme  loss  ££  proper t^|s  on 

fl^fcmwfcmperatu##  friofageg  |i<H  any  furfjtef  %<*rk  #>i>  these 

* 

fompotffid*  spect/icftHf  «to|tocftg<|  b«d» 

fturfng  |ftis  pefioci  $xf>ef*tnenT  234^  we  tre a|c<§  folftf  Bf^a  £ 

butterfly  t4lV^  fjr*efs  ttjf  nm  %ikw*5l  fib., 

•  ^pfenecf  icut*  JU  <ellCj  0t|Wtof  Stgineeflfifj  irrfo|nrf  fc» 

tW*i  these  llftefs  wlfl  |)e  •ejPte'S  |fce  r^lljts  teP°ffe4  WPM 

soon  *s  previously  *sta$t«4  tests  are  completed.  <9f|%  shou|4 

%e  a*a|l$^l$»  tfy  tjfce  c^4  |h^  Hf%t  report  period^ 


A  vtsfj  was  made  to  the  Pottsmoutlg  $aya¥  phipflajJ^  , 

®  Maine  $o  expfaTn  the  jpossfbje  advantages  fc>f  t4?e ***sl I pjpeffjf  Ru£be§^ 
proq^s  in  tfiefp  particular  applf #af ^ons .  4s  a  fesulf  we  #?)t*ftie4 
a  se§  t*f  chevflpn  seals  currently  befng  tested  fof  reff  acfa¥>l^ 
app9|(?at|f*^s .  These  sea?s  wef<*  J||ghly  filled  elastomer,  typ#/fe<| 

by  the  AN6?2?*40  specific a tfon.  These  samples  weffe  fRpatc<|  in 

•  * 

Experiment  £6?$  The  effect  of  the  treatment  was  to  produce  % 

9 

surface.  Tensile  properties,  however,  were  severely 


reduced©  Since  there  is  no  c lexing  required  in  the  a^gjicatjon^ 

O 


« 


o 


it  was  deemed  of  sufficient  interest  to  warrant  testing.  These 

O 

tesrs  will  be  run  by  the  Portsmouth  $laval  Shipyard  3fld  jeporteJ  10 
via  Code  6  3^18  Jfcen  compAgff’dn  ° 

*fsef«»ff?x  water-liArffttetf  #ea?lfgs  were  refiivft 

fftOii  ffe  9.  S*  Nav^  ghg?#eerin^  %xj)eriment  S4*4««4#  <9  A9*ap«ll*f 
#aryla*i£.  fpmples  fre  ^ro|#>t^es  #g  1%  #i<tef|iat 

#¥f#ft  begrJ«£s  V*£&  0n  tfrge  sh?pss  fciey  fre  fabftcafej  /*><  >na 
j>i  ^lasgf^ier  bonded  tff  Wfas?  si*j^iort?W?  plutes.®  ^^ese  s pe^n^Vt 
we*e  *f»e«|*d  in  E^>ef*ftenl  2$Q.  $.  feSuction  of  at  3easf  f»*>«tAi?4t 

fn  #?c  low*sJ»eeJ  iHil«t>r|«lged  tff  was  obtained*  %he^e  sAryf|e%  WWf 
jet«R*e<f  to  fhe  TP.  S.  NavJ  Engi*>e*?ff  ng  Experiment  SJ:at*(»!|  $6f  Sfa* 
Ulttd  **1«US>'  testiiig#  The  results  of  these  jfg9|£  %ttl  t* 
to  us  when  tfjtey  comp§et  c». 

^LUORINAfjffN  ftROCEDUEE  m 

taring  fills  9ep(#*f  perPo?  the  Mgh»Spe«e<P  %<Mf  Expe«» 

ineff*  419,  ^|6a  22?  ftnj  224  fia#e  P>c«n  ffproxPmntel^ 

^myiyted*  Tl#e^«  test  Jesuits  will  be  •!  tP['  IVg^n^l^ft  %lt 

ftfc*  exfefPmeptal  Jtertfo#  of  tfi|s  f»*J>of 4*  fife  ftatllfjl  ftnjj'Isttd  ftf 
(fate  Jpdl(?ile  Ae  iof JCw  inftS  • 

A*  ill  a  |  4  he  %se  **£  tfio  #ony^I***  gVCifoCtfr  4  • 

%  lfppef*  M|rfo<*g*  tlii'  Xnateascf  slfppeftfiess  fit* 

•  •  • 

offset  by  severe  ha^fefrfng  m> ?  |fie  sur  f*&*  tfllifc  itfO(J|/fe# 


lrtfk||g  §>n  flexure ^ 
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2%  That  I»e*vased  temperature  in  the  fluorination  procedure 
produces  art  increase  ia  weat  lifeg 

3#  Tha4  $he  iime  of  fluorination  is  not  directly  related  to 
Ifce  4^mPe#?-lUre  of  fluorination,  but  is  also  a  function 

of  £he  permeablffty  of  the  elastomer  itself  and/or  the 

•  ** 

pgltvigrtis  fifstof^  mi  |£eocompound. 

« 

Hie  s  9fi  «i  of  apparently  dupficafe  Samples 

1 1  s  ine&plfcaT*|e*  J’wo  possfMe  to  As  fiemajfk.  j£ie  f?rst^ 

•  • 

pfiOt  fltVlivtidfl  Of  ih*  fu  iltim,  %|j|  be  eliminated  f>y 

Ilk  flMf4lt*|to£  of  |  (|£ig4?tt?*liy  fan  in  Jhe  Pjfcssufc  con* 

*  *  * 

«*|n*f«  IJpe  sc«#mci  hlf  f  >c*  %  /unfitly  <*f  |fce*  f*ase  g*lasfomer  it# 

•  * 

S°t/«  lt  II**  P**'4»H<tfnHt|£  Ingredients  ^  fio§  |pmog<#eous$y  dfs# 

m 

|H  fie  tltfi’e*  tUi  can  ftc  resoj^ed  If1  mas|ef  batching 

•  <90M|WMin4  1%  tU  ndt|ma|  mannef1  an  &  #then  milling  jpof^ions  for  Jonger 

•  * 

§>c#|<*l!t  nf  Sl*ie*  jf*y  ttifs  tiefhoj  ||  sh*>i*|cf  l>e  possible  t*>  de^efmlne 
ttiWlWf  Of  Hot  life'  *pe<ilrtr  8t>m|»(*^|tl*)|(  «>f  ^mal|  #|#as  ft?  t he  $es( 
ijkffiimen  *fHtr§t>i|t»,'%  significant ly  l»  Ifee  life# 

*  o 

&  s#*fi|g;s#  of  If  |xf>ef|n*'H|  246^  e|afiS^|fng  £he  effefb  oP 

9 

ftin<f§  tcgiffc** fture,  BF^nSF ^  *«*ntllex  ce%cei%4rat? on  and^SF4  concen# 
4>Qf?of  of  §ar£fes  fcav||ig  no  f#e$#ment  *>t?ie?  than  flean^ng  and 
iHjflt'g  has  been  made*  Aff  data  exifep^  tkfgtnjspecd  weac  testing 
t|e  |%b#lafi  ed  tfie  experimental  sc£t?on  th8s  reportg)  Our 

6 

^v^uSffoii Of  this  series  reported  ?n°the  following 
sd£t1*|  <4  g he  feport.  ° 


©  • 


G  O 

o 


o 
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CONCLUSIONS 

■5-  c 

©ur  tentative  conclusions  that  jhe  entfj^  treatment  goulcj 
Ue  accoir.piisned  with?®  t%e  p%ssu%  vessel  Jave  $>eet#iorne  oug  %y 
the  results  oP  D>^c$ime%fc  2^6®  We af  Ift-es^f  ftDOl®  floors  for  B®ia 
N,  52  flours  for  9eop%»e®  20«#>  no£§s  fo#  Natural  rubber  and  166 

houPs  for  SBR  wore  obtained.  ThCSe  samples  tfe:#e#$tp£  <&c  hour 

0 

at  115  C  under  autogqpeous  pressure  show  the  feasibility  of  this 
^ine*sa#?iig  ®cth*d®  «|  mo(fc  complete  experiment^  No.  #46®  covgrlUg 


throe  teoperatures^  SF^  anff  BF^SF^  COmP®ex  ®pad®ngs,  and  three 

re  Jas  been  part  ial#V  evaluated.  Complete 

«3%W<t ion  oP  tfle.%  P^sults  should  indicate  the  proper  t^batment 
fcfd  P#*  tfffs*  oj®samp$?s  gjjqg^ve d  for  the  ®^??ppery 

g£i?ber®  treatment, 

•%  9P*  &*vc  ^%^#fluo#fkatic«i#1e^d?  available  for  treat- 
•»#  s  am  pies®  #ot»t>#  «ft  ese  nc  Evolve  t#e  use  of  an  unfiuor- 

®natcd  monomer  as  <§>ne  $»•  si#rt«g  m*tc«fafs  and  SF4  to  pf  oduce 

^c^gfie§  methods  will  be  satis- 

%»o*^  sampl  'fi^t  by  §fef%g  ®3ther  one,  or  a  combination 

we  iaf*  2teof§  Hfcfe  to  stfcf^ss^ffly  siipncrizc  all  samples 
wh®cl#  hgpk-  th#  $>£f$  si|i|)nf §ted®|  -Ve  are  looking  forward  to 
rccei  v^jpg  more  s^rfifes  •f^^rneffci  an?  subsequent  testing. 

FUTURE  «:OkK  ^  a 


g><&§ng  ©he  coning  period^  w@Jl  ctyiglcte  the  wear  tests 

ifBe  oncQs  top  graft  fluor9na$$on  pr<Ocvdure  and  investigate  the 

° 

possibility  o i  using  sPilrui  d9chlor?de  and  sodium  fluoride  to 
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accomplish  the  fluoriiiation  of  samples  in  the  low-pressure  reaction 
vessel^  ^jn  addition?  we  plan  to  prepare  low  molecular  weight 
oligoiTj^s  ^avjng  the  basic  chain  Qinit  $)P  It  will  be  nece 

V  CF3 ■} 

9*  T»^Vf^aSV  ¥  hose  oligomers  |by  ftnd9§ect  raefflodsj  since  Jow 
nolrcHf^  u^tgllt  §>ol$(|c  r^lc  acUl  iffc:  i^iac^essTble 

fie|Jtods .  ftctljflWds  01©#  g0a0$*#ig  there  •Jfgom^s  T<0  0>ase  <|#9as* 
ropic«|%|t9  <&«efK>£>rtt  **<1  |fte  #tif f#te®  «<Wjk'%t*'d  f<# 

I 

t>Ti  same  fesg^rog^if  ^fbduqg^ ®#np%4l> 


O 


WEAR-LIFE  DATA 


© 
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PREVIOUSLY  REPORTED  EXPERIMENTS 


in* 

« - 

ft  ftax  T°i» 

°  ° 

itouPs 

*8H  e 

29o* 

&*> 

*** 

20(f* 

• 

•  i# 

# 

•«» 

•8 

* 

•* 

4 

*2# 

• 

wcsnv 

& 

•1* 

%>«  • 

• 

4 
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EXPERIMENTAL 

Experiment  No.  230  -  Treatment  of  Searings  for  U.  S.  Navy  Engineering 

Experiment  Station,  Annapolis,  Maryland 


All  Samples 


20  min.  @  55-60°c  in  100%  Acrylic  acid 


30  min.  U.V. 


Fluorination 

Time  @  temperature 
Average  temperature  °C 


60  min. 
115 


psig  maximum 

12.25 

SF4  used 

O 

20.0  g£ 

^ec^ 

1.21 

•»» 

.620 

.6*3 

.600 

* 

m 

•  <&& 

40% 

.580 

0)49 

# 

1 

2 

9 
9 
9 

6 

Samples  Jq^iPrned  to  USNEE^  for  jesting 


m 


9 

O 


m 


o 


o 


o 
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Experiment  No.  232 

Check  samples  for  reproducibility 
All  samples  Buna  N 


All 

samples  20  min  @ 

60°C 

in  100% 

Aery  lie 

Acid 

All 

samples  30  min  0 

.V, 

* 

Fluorination  o 

Sample  No 

1,2 

3 

Time  @  Temp. 

60  min 

60 

Average  T°C 

115° 

115° 

Maximum  T°C 

117,2 

120 

Maximum  psig 

18.0 

12.25 

SF^  itsed 

30  *7 

8.2 

B?3^4  *ised 

0 

0 

O 

23*0 

Thftk* 

Shore  A  C 

@  in^sec 

Wear  Life 

Dess 

A. 

F|%al  f.21 

- - 

2.4 

120 

Min  Cf 

Max  1°F 

Hrs. 

Surface 

Condition 

i 

*26 

45 

VP 

48  .400 

.423 

.19* 

8  — 

.184 

265 

200+ 

* 

*26 

w 

48  *400 

.435 

.199 

^184 

380 

200+ 

8 

in 

% 

« 

*184 

• 

#4 

m 

53  $£81 

^70 

*2*9 

SI  H 

jte l. 

Modulus 

^  4QP3L 

i 

16* 

*98 

450 

8 

M 

480 

430 

8 

m 

4» 

606 

9 

© 

V9 

*¥ensi^e 


^l0ngt  •  M 

ps? 

Comp.  Set 

590 

^20 

'  • - 

*80 

900 

•3* 

590 

^*0 
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Experiment  No „  234 

Sample  1  No  pret reatment  -  Fiuorinated  with  Exp.  232  -  very  hard 
Sample  2  No  pret reatment  -  Fiuorinated  with  Exp.  230 

Sample  3  20  min.  Acrylic  at  room  temperature 

16  min*  U.V. t  no  cracking 

Treatment  of*  complete  liner 


Time  at  temperature  0 

2  fees# 

^vefage  temperature  ^ 

115 

© 

Maximum  temperature 

t|7.J 

psig  ma^muffi 

*2.<* 

S*>  **d 

g# 

Samples  i|6Sj|^gikfe#t?^  s  l§ppef^ 

o 

Sample  1  retreated  Exp*  Ijjfc  •  s||: 

Lp^e  ry 

Sample  2  and  3  -  IIP  min  @  60°  in 

a«|#«*  u»v# 

Re  f  lu#rfgi^6«* 

• 

<*fme  @  £empe$aju$e  °C 

• 

4  iat» 

Ave^ig<§  §emj»ef*af^|)le 

««* 

imum*£  e  mp  e^ajjjlWe 

W 

fsfg  maximum 

*7*85 

• 

3J^  tsef 

4 

0D 

CO 

^ar^les  re^urfe^  §<*  fc#  tes|fng 


© 


© 


c 


Q> 


3 
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Experiment  No.  236  -  Treatment  of  Compounds  B138  and  142  for  P.S.N.S. 


1  -  B138 

2  BIAZ 


3 

4 

5 

6 


3138 

B142 

B138 

3142 

BJ38 

6142 

B138 

B142 


30  min  Acrylic  acid  @  60°C  -  30  min.  U.V. 
30  min.  Acrylic  acid  @  60°C  -  45  min  U.V. 
3  min  Acrylic  acid  @  60°C  -  45  min  U.V^ 

3  min  Acryl? c  agii  60°C  -  45  min.  U.V. 

3  min.  AcryiicP  ac  id  @  60°<£  -  60  min 
3  min.  Acrylic  acid  @  60°*?®  60  min.  ^T*V. 

45  min^  Acrylic  acid  -  40  min^  U.V* 

0 

^0  *nin#  Acrylic  ac?d  m  40  ming|  1%Vq 
No  pretfeatment 
No  pretreatment 


Further  work  stopped  because  of  loss  of  tensile  on  room  temp^- 
ature  storage. 


Sample  ® 
No. 

Shore  A 

Initial  Final 

(Tf  i 
1.21  1 

^  in/sei 
2*4 

• 

• 

© 

.  0 

•#4 

2  & 

*$69 

•314 

• 

0 

»4& 

.438 

9 

m 

•36? 

.382 

5 

•354 

.369 

6 

*386 

*400 

f 

0 

*j£  O® 

u 

69 

(g4io 

.486 

Wear  L^fe  Surface 


120 

M?n  (•. 

Max 

T°F 

Hrs* 

Condition 

*225 

*t35 

46C 

69* 

soft 

.160 

*168 

510 

48^* 

soft 

#143 

.143 

20# 

•< 

soft 

*184 

*168 

5« 

72* 

soft 

*t52 

*W5 

195 

.1 

soft 

*t91 

*168 

©210 

.1 

soft 

*S>96 

0116 

310 

100 

soft 

©219 

.096 

270 

87 

soft 

8  4 

© 

Iff 


soft 

soft 


Tes&  termina$e<?  because  of*  hfgh  temperature 
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Experiment  236  (Continued) 


Sample 

Modu 1ms 

Tensile 

100% 

200% 

300% 

%  Elong. 

psi 

Comp,  Set 

7 

310 

602 

1060 

460 

1840 

60.4 

8 

830 

150 

O 

1650 

35.4 

Experiment  No.  240  -  Preparation  of  complex  for  Experiment  242 

Method  of  preparation  -  as  previous 

Yield  303 * 8  g. 

o 

Experiment  No.  242  •  Expansion  of  Experiment  174 


20  nin#  @  60°C 

“  1 00%  .  ic 

rylic  acid 

No  U.V. 

0 

e 

Thickness  Shore  A 

Cf 

f  in/sec. 

. 

Wear 

Surface 

I®  "Cl®  Final 

1.21 

2.4  120 

Min  Cf 

Max,  T 

Hr# 

Condition 

i  52  4Q 

«606 

*731  45 

• 

- 

w 

nil 

soft 

Modulus 

• 

®  Tensile 

100%  .  200% 

300% 

%  Elong, 

^Psl 

Compx^s ston 

Set 

w 

tr  w 

m  ~ 

15§  £04 

496 

58f 

1139 

50.0 

Expef&nent  %9.  244  m  Expansion  of  Experiment  &  -  Development  of 

one#step  graft  fi»uor#natio»  method 


Time  @  ^enpe#ature 

Average  temperature  °C 

ps  i  g  in  a  x?mUhi 

SF  Qsed 
4 

Acrylic  acid  used 
All  samples  had  a  tacky  surface 
acetone  rinse. 


60  min. 

17g55 

35q0 

O 

15,0 

ilm  which  dissolved  off  with  an 


Experiment  No.  244  (Continued) 


Sample 

Th ickness 

Final 

Shore  A 

Init  Final 

Cf  © 
1.21 

in/sec. 

2.4 

120 

Min.  Cf 

Wear 

Max  T°F 

Hrs. 

Buna 

124 

49 

49 

.456 

.582 

.219 

.213 

280 

200  + 

Neoprene 

133 

57 

61 

.672 

.759 

.239 

.232 

475 

52* 

Natural 

138 

60 

64 

.513 

.581 

.160 

*152 

225 

214 

SBR 

142 

62 

65 

.657 

.605 

.176 

.06  3 

170 

166 

*  Test  terminated  because  of  high  temperature 


Sample 

10073 

Modulus 

200% 

w? 

%  1-1  ong 

Tensile 

• 

Compression 

gSet  m 

Buna 

177 

295 

0 

470 

477 

■ 

775 

95.5 

Neoprene 

358 

558 

^40 

• 

£70 

$ 

1080 

94.9 

Natural 

378 

983 

4744 

343 

204  f 

70.7 

SBR 

451 

1§85 

1974 

31# 

2145 

69.5 

Experiment 

Nq£  246  - 

m 

m 

4j§  14 

expe#;menjjfs 

iase^  0#  Experiment  #74 

to  determine 

optinun  t rea tnent  ®o r  combine^  graft -*f  lufPJJsiat ion  ^ieatment 
in  tie  #pw  pressure  reaction  vessel.  ® 


#ne  sample  each  of  Buna  Neoprene^  Na|j%ra^g  SBR  and 
Bu  ty  1  *h  each  ||un^ 


c 


Born  b  Ru n^Ncg| 

1 

4 

# 

1 

m 

4 

Avq  Temp.  °C 

145 

145 

145 

145 

145 

T i me  &  T 

80 

80 

4C$ 

40 

6# 

147 

14  7 

¥'7 

14  7 

i:3$5 

ps*£  na>Q 

24^(1 

2  8& 

^2#7 

1 9^2  5 

SF4 

65 

®5 

45 

Id 

HPySP  _n 

0 

0 

O 

0 

27.0 

Ratio  Br%/5F . 

j  i* 

0 

0 

0 

0 

.  35  1 

(4 

f 

$ 

9 

a 

fill 

12 

13 

139 

Ilf 

Its 

its 

1#5 

«5 

1?5 

145 

(0 

(0 

40 

80 

40 

8(9 

40 

60 

136*5 

*2?*g  ! 

*2V 

124*1 

|26#3 

I2  ft*8 

fc%5 

148^4 

1S^ 

19,0 

5 . 7* 

I3** 

20.0 

2S«* 

96.1 

?4*8 

#3. 0 

3%0 

6*f 

.5 

#9.f 

f9*2 

9 

0  ! 

iV» 

2  8^0 

9 

42^0 

42^0 

0 

0 

@36 

©36 

©36 

©36 

.36 

r\ 


c Pressure  leak  in  bomb 


Q 


BUNA  N 
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BtXiib  run 

r.Uf.ibo  r 

Thickness 

Initial  Final 

Shore 

Initial 

A 

Final 

Cf  @ 

1.21 

in/sec 

2.4 

120 

i 

JL 

.122 

*  123 

55 

58 

.50 

.54 

>  .46 

"t 

.  124 

,124 

70 

73 

*71 

.79 

>  .46 

3 

.  124 

*  124 

7U 

76 

.44 

.50 

.305 

s  125 

.124 

70 

70 

.96 

.  94 

>  «46 

5 

•  124 

.124 

71 

7  6 

.27 

©31 

.168 

10^1 

* 

•  124 

71 

72 

©61 

©67 

.346 

/ 

.  124 

*125 

70° 

72 

©73 

.346 

,•> 

.  125 

©@25 

O 

70  @ 

69 

#85 

©350 

.199 

0 

©124 

.*24 

70 

72 

#o 

.34 

.184 

i  > 

L'} 

0124 

.124 

71 

76 

*33 

©39 

©199 

11 

m12A 

0124 

70 

80 

.32 

.36 

.152 

12 

0123 

0124 

9 

70 

76 

*35 

.36 

.176 

Hi 

0125 

@125 

70 

80 

.37 

>.46 

© 

0 

© 

O 

1 

O 

o 

o 

O 

O 


o  o 
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BUN/.  H 


'56mb  lun  Modulus  Tensile  Compression 


Niunbor 

100% 

200% 

300% 

%  Elong. 

ps  i 

set 

1 

260 

580 

220 

720 

37.8 

910 

170 

1760 

33,6 

3 

1310 

103 

38.3 

’  f 

820 

1390 

220 

2010 

32.7 

5 

830 

150 

1210 

43.0 

6 

970 

160  ® 

$530 

36*1 

7 

880 

1720 

200 

1720 

35.8 

S 

720 

1500 

220 

1610 

44.0 

Q 

810 

190 

1465 

39.2 

10 

860 

1530 

200 

152C 

44  #1 

11 

82<£ 

140 

1000 

49.9 

12 

870 

£  70 

1310 

46.4 

13 

760 

130 

9?5 

45.9 

O 

@ 


! 
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NEOPRENE 


Bomb  "vun 
Number 

Thickness 
Initial  Final 

Shore 

Initial 

A 

Final 

1.21 

@  in/se 
2.4 

c. 

120 

1 

.  133 

.136 

60 

68 

.60 

.62 

.324 

n 

•  131 

.131 

60 

66 

.73 

.86 

>.46 

3 

.132 

.13') 

60 

67 

.69 

.62 

.324 

~T 

.133 

.133 

61 

64 

.75 

.99 

>  .46 

5 

.134 

.135 

61 

68 

.37 

.43 

.29 

6 

.131 

.133 

61 

65 

.51 

.65 

>.46 

? 

.131 

.133 

61 

66 

.56 

.69 

>.46 

S 

.133 

.133 

62 

62 

.44 

.54 

.279 

9 

©133 

.13-; 

64 

67 

.35 

.41 

.238 

10 

.  133 

.13’, 

62 

67 

.46 

.55 

.268 

11 

e 

©150 

60 

70 

,42 

.48 

.295 

12 

©13? 

©no 

60 

71 

.42 

.53 

©232 

13 

©127 

©1^1 

60 

70 

.42 

©52 

©2  39 

O 


© 


© 
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NEOPRENE 


Bomb  fain 
Number 

10  0% 

Modulus 

200% 

3007o 

Tensile 

%  Blong,  psi 

Compression 

Set 

i 

390 

630 

280 

810 

?1.2 

o 

350 

540 

310 

310 

860 

70.9 

3 

300 

130 

660 

320 

720 

78.7 

280 

400 

640 

370 

850 

77.6 

5 

320 

4  90 

720 

370  ' 

920 

69.4 

e 

300 

440 

680 

360 

880 

83.8 

7 

290 

425 

6  80 

390 

960 

o 

83.2 

S 

320 

53o0 

390 

1150 

83.5 

9 

270 

390 

650 

390 

930 

79.3 

10 

260 

390 

6  35 

370 

885 

81.2 

11 

310 

•90 

710 

380  o 

870 

81.1 

i::. 

330 

505 

730 

370 

940 

84.1 

13 

295 

400 

525 

400 

735 

64,6 

O 
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NATURAL 


Bomb  Run 

Nuwibe  c 

Thickness 

Initial  Final 

Shore 
ini t ial 

A 

Final 

1.21 

@  in/se 
2.4 

c. 

120 

1 

.137  ° 

.137 

65 

67 

.92 

.81 

.324 

.  140 

.1-10 

6*1 

65 

.81 

NR 

.239 

3 

.  141 

.  142 

65 

67 

.62 

.62 

.279 

i 

.140 

.  140 

65 

o 

64 

NR 

NR 

>.46 

5 

.138 

.139 

65 

70 

.37 

,42 

.333 

6 

.139 

.110 

c  65 

64 

.42 

.47 

.428 

n 

.  138 

.  140 

6  >  0 

64 

.66 

.75 

.226 

.139 

.141 

63 

66 

.35 

.  '44 

.29 

0 

.138 

.137 

65 

68 

.38 

.47 

.342 

10 

.137 

.138 

65 

70 

.39 

.45 

.359 

11 

.136 

.139  o 

65 

72 

.39 

.47 

.324 

12 

.137 

.130 

65 

70 

.37 

.  12 

.274 

13 

.133 

.135 

65 

70 

.37 

.46 

.351 

O 
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NATURAL 


bomb  ruin 
Numbe  r 

100% 

Modulus 
200 % 

300% 

Tensile 

%  Elone.  nci 

Compression 

1 

430 

1060 

1890 

300 

i*"  — 

1910 

oet 

53.3 

2 

4 15 

1080 

1945 

360 

2410 

48.0 

3 

440 

1080 

2060 

360 

2610 

52.9 

r 

430 

1140 

2070 

380 

2725 

44.8 

5 

400 

980 

1690 

350 

2025 

57.0 

6 

430 

1190 

2090 

380 

2780 

55.3 

7 

410 

1100 

1990 

400 

2940 

55.6 

3 

4  30 

1020 

1890 

380 

2450 

62.0 

9 

170 

1160 

1970 

360  o 

2360 

56,8 

10 

445 

1120 

1910 

350 

2220 

62.3 

11 

r  3  5 

1020 

1830 

350 

2110 

59.1 

12 

380 

970 

1750 

400 

2480 

75.8 

13 

390 

925 

1«600 

360 

2020 

70.6 

c 
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SCR 


Cor.b  \un 

Thickness 

Shore 

A 

Sur/ix  r 

Initial 

Final 

Initial 

Final 

1.21 

0^  ©  m /sec. 

2.4  i ;>n 

1 

.  MO 

.141 

65 

67 

.63 

.76 

>.46 

.  142 

.142 

a 

-r 

66 

NR 

NR 

.219 

3 

.143 

.  143 

65 

66 

.61 

.56- 

.329 

■  * 

.  140 

.140 

65 

64 

NR 

NR 

>.46 

5 

.1 14 

.144 

65 

70 

.40 

.46 

.279 

6 

.141 

.112 

65 

64 

.50 

.59 

.411 

7 

.140 

.  MO 

65 

p 

63 

1.44 

NR 

.251 

s 

.140 

.  147 

61 

67 

.35 

.45 

.300 

v] 

.145 

.  146 

6b 

69 

.40 

.48 

.346 

10 

.  142 

.144 

65 

70 

.39 

.45 

.285 

11 

.  14  J 

.  144 

65 

'70 

.39 

.49 

.279 

12 

.133 

.  140 

65 

70 

.37 

.47 

.274 

13 

.137 

.140 

65 

70 

.38 

.46 

.342 

o 


D 


Bomb  Run  Modulus 


Number 

100% 

200% 

300% 

1 

455 

1220 

.3 

300 

1040 

1920 

3 

400 

1150 

2050 

' 

380 

985 

1820 

5 

4  30 

980 

1755 

6 

450 

1190 

2130 

7 

400 

1070 

1900 

8 

400 

1055 

1860 

470 

1150 

2010 

10 

480 

1240 

2080 

11 

430 

1070 

1835 

L2 

410 

1050 

1900 

13 


390 


Q30 


1600 


Page  22 


Tens  lie  Compression 


Elong. 

psi 

set 

280 

1960 

55.9 

350 

2310 

48.7 

320 

2330 

56.3 

430 

2850 

50,4 

350 

2080 

55.0 

370 

2690 

58.4 

400 

2675 

55.2 

400 

2570 

63,4 

340 

2280 

61.5 

350 

2400 

52.3 

330 

2050 

62,9 

350 

2350 

77.4 

360 


2020 


70.6 


1 
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BUTYL 


Bor.b  r;un 

Number 

Thickness 

Init.  Final 

Shore 

Init. 

A 

Final 

C£  @  in/set. 

1.21  2.4  120 

Surface 

Condition 

1 

.  125 

•  125 

52 

53 

soft 

2 

.125 

•  125 

55 

51 

* 

soft 

.  123 

•  123 

55 

52 

soft 

.  123 

.  123 

54 

50 

soft 

“ 

.  122 

,  125 

52 

50 

.60  .65  .338 

soft 

6 

.121 

.122 

53 

49 

soft 

7 

.123 

.124 

54 

50 

soft 

3 

.121 

•  122 

50 

48 

soft 

0 

.126 

•  125 

54 

48 

soft 

10 

.123 

.121 

54 

51 

soft 

11 

.121 

52 

s. 

tacky 

12 

.  124 

.128 

55 

52 

s . 

tacky 

13 


50 


s.  tacky 
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BUTYL 


Bomb  Run 

Nun;  be  r 

100% 

Modulus 

2007. 

300'  j 

Tensile 
%  Elong. 

psi 

Compression 

Set 

1 

340 

Q  1A 

C>  t\J 

1240 

330 

i350 

69.3 

p 

240 

530 

1090 

340 

1230 

63.1 

3 

310 

780 

1210 

360 

1375 

71.9 

*< 

300 

750 

1190 

350 

1320 

71.4 

300 

750 

1170 

330 

12  SO 

c 

300 

745 

1181 

400 

1420 

/6.0 

7 

325 

820 

1220 

390 

1420 

75.2 

Experiment  No*  262  -  Treatment  of  Chevron  seals  for  Portsmouth  Naval 

Shipyard 

Retractable  Mast  seals 

Treated  with  one-step  g raf t-f luor inat ion  method 


Time  (£  temperature 

60  min 

Average  temperature 

115°C 

Maximum  ps ij 

11.3 

SF  used 

20.0 

4 

acrylic  Acid  used 

10.0  g, 

Samples  were  slightly  harder  but  with  a  sufficiently  low  coef¬ 
ficient  cf  friction  to  warrant  in  application  testing*  Testing  will 
be  done  at  Portsmouth  Naval  Shipyard  and  results  forwarded  through 


Code  6 3 SC 
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Experiment  No.  264  -  Evaluation  of  new  rubber  stocks 
Samples  of  Buna  N  -  S3R  -  Natural  rubber 
Ruonnation  by  one-step  graft  f luorinat ion  method 


Time  Q 

temperature 

60  min 

Average 

t  emperaturc 

115°C 

Max  inn  in: 

ps  ig 

16,2 

SF€  use 

d 

?0.0  g. 

acrylic 

acid  used 

13.0  g 

All  samples  have  satisfactory  appearance  and  are  comparable 
to  previous  stocks* 

Experiment  No*  266  -  "0"  Rings  (Mil  P  5516)  for  Puget  Sound  Naval 

Sh  i  py  a  rd 

All  rings  treated  as  previous  on  outside  surface  only 
Fluor inati on  by  one-step  ^ raft-f luor inat ion  method  with 


Experiment  26 4 
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